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PROBLEM TO BE SOLVED: To provide a multi-functional module to 
be a semiconductor device which allots the functions of a substrate 
and wiring layers to realize a small and light-wt. device and improve 



the connection reliability, substrate productivity and assembling 
efficiency. 

SOLUTION: The device comprises a ceramic structure 1 having 
standardized via conductors 2 and lands 3 but no wiring layer inside, 
org. wiring layers 4A, 4B having resin insulation layers 5A, 5B or 
conductive layers 6 laminated on both surfaces of the substrate 1, 
semiconductor elements 8 connected to the conductive layers 6 




through connecting electrodes 7, and outer electrodes 10. The 
elements 8 are connected to externals through the conductor layers 6 
of the layers 4A, 4B and via conductors 2 of the substrate 1 . The 
substrate 1 has only connections between the front and back 

surfaces, thus enhancing the dimensional stability of the layers 4A, 4B designed to have a laminate 
structure easy to peel off the pattern and absorbs the stress at connecting components. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the beer arranged regularly for combining a table rear face, 
while having a conductor The insulating substrate with which a wiring 
layer is not formed in the interior, and the 1st and the 2nd organic 
wiring layer which were formed in both sides of said insulating 
substrate by carrying out the laminating of a resin insulating layer and 
the conductor layer, respectively, electronic parts, such as a 
semiconductor device connected to said conductor layer of said 1st 
organic wiring layer, — having — said electronic parts — said beer of 
said conductor layer of said 1st and 2nd organic wiring layers, and said 
insulating substrate — the semiconductor device characterized by 
connecting outside electrically through a conductor. 

[Claim 2] Said insulating substrate is a semiconductor device according 
to claim 1 using the ceramic substrate which uses a ceramic as a base 
material. 

[Claim 3] said beer — some conductors [ at least ] — the shape of a 
grid, and the semiconductor device according to claim 1 arranged in 
checkers. 

[Claim 4] said beer — the semiconductor device according to claim 1 

with which the conductor formed the contact land near the outcrop to the 

front face and rear face of said insulating substrate. 

[Claim 5] Said insulating substrate is the semiconductor device 

according to claim 1 in which the substrate outcrop which does not form 

said organic wiring layer in the edge on the rear face of a table was 

formed. 

[Claim 6] It is the semiconductor device according to claim 1 which 
formed the external electrode for connecting said 2nd organic wiring 
layer to the top face outside by said 1st organic wiring layer forming 
the components connection electrode for connecting with said electronic 
parts in the top face. 



[Claim 7] Said electronic parts are semiconductor devices according to 
claim 6 by which are equipped with a bump electrode and bump connection 
is made at said components connection electrode of said 1st organic 
wiring layer. 

[Claim 8] Said external electrode of said 2nd organic wiring layer is 
the semiconductor device according to claim 6 in which the solder bump 
was formed. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the 
semiconductor device which comes to mount electronic parts, such as a 
semiconductor device, on a circuit wiring substrate about a 
semiconductor device. 
[0002] 

[Description of the Prior Art] Conventionally, this kind of 
semiconductor device is used for comparatively large-scale integrated 
circuits, such as a processing unit of a large-sized computer. 
[0003] This semiconductor device forms the organic wiring layer which 
becomes one side of a ceramic multilayer substrate from conductor layers, 
such as insulating layers, such as polyimide system resin, and copper 
(Cu), as a structural feature, and, moreover, makes this organic wiring 
layer multilayer structure in many cases. Since especially this ceramic 
multilayer substrate is comparatively expensive, the description as a 
substrate is efficiently employed by carrying out the small 
modularization of the high part of a function. 

[0004] For example, what prepared the terminal of the letter of a lead 



is common to a ceramic substrate as are described at drawing 1 of JP, 1- 
140796, A etc., and the organic wiring layer which consists of Cu and 
polyimide is formed on a ceramic multilayer substrate and the 
semiconductor device is described at drawing 2 of the thing which 
carried out flip chip mounting, or JP, 60-10698, A etc. 
[0005] Drawing 4 is the sectional view of the semiconductor device for 
explaining this conventional example, the conductor which the 
conventional semiconductor device forms two or more 1st wiring layers 6a 
and 6b in the interior, and connects electrically these 1st wiring layer 
6a and 6b as shown in drawing 4 — with ceramic substrate la equipped 
with section 2a The organic wiring layer 4 which consists of polyimide 
insulator layers 15a and 15b and two or more 2nd wiring layers 16a and 
16b while being formed on this ceramic substrate la, the conductor of 
ceramic substrate la — it has the external terminal 17 for the external 
connection soldered to section 2a, and the circuit module is formed. 
Since this circuit module is having advanced features, it becomes the 
magnitude beyond 50mm angle as size of a substrate in many cases. 
[0006] Thus, since the conventional semiconductor device uses a ceramic 
substrate for the substrate (core substrate) used as the base and forms 
the circuit module, it is necessary to use the external terminal 17 as 
the terminal of the letter of a lead which is easy to take adjustment 
with the board which mounts this circuit module, and, moreover, the 
external terminal 17 of the letter of a lead is form in the perimeter or 
substrate rear face of ceramic substrate la by technique, such as low 
attachment. 

[0007] Moreover, since the circuit module as a semiconductor device 
makes multilayer structure ceramic substrate la and the organic wiring 
layer 4, respectively, a small-scale thing is also possible for the 
laminating of eight or more layers, and practically sufficient wiring 
structure is acquired. 
[0008] 

[Problem (s) to be Solved by the Invention] Since the substrate itself 
becomes expensive when a ceramic substrate is used as a core substrate, 
the conventional semiconductor device mentioned above has the problem of 
being hard to be used in respect of a price in a public welfare- 
application. 

[0009] Since the reason is using the ceramic multilayer substrate as the 
base substrate, it is mentioned that the cost of the part itself is high. 
Moreover, it is because substrate cost becomes high generally in order 
to perform external terminal installation and formation of an organic 
wiring layer in the state of the piece substrate of an individual. 



[0010] Moreover, it is mentioned that the conventional semiconductor 
device has the high dedication nature of the completed package. That is, 
although it has a high design degree of freedom fundamentally, the 
design change of the product done once has the problem of being hard to 
carry out. 

[0011] The reason is that both a ceramic multilayer substrate and an 
organic wiring layer will be developed, and development cost becomes 
large when a design change is needed. 

[0012] The main object of this invention is to offer the semiconductor 
device aiming at high integration while it distributes the function 
which the ceramic substrate as such a core substrate and an organic 
wiring layer have and lightweight[ small and ]-izes it as a circuit 
module. 

[0013] Moreover, other objects of this invention are by performing 
mounting of electronic parts or a package through an organic wiring 
layer to offer the semiconductor device which raised the dependability 
of connection. 

[0014] Furthermore, other objects of this invention raise the assembly 
effectiveness as a circuit module, and are to offer the semiconductor 
device which can realize a large cost cut at the same time they raise 
the productivity of a substrate by considering as the structure which 
standardized the ceramic substrate. 
[0015] 

[Means for Solving the Problem] the beer arranged regularly for the 
semiconductor device of this invention to combine a table rear face, 
while having a conductor The insulating substrate with which a wiring 
layer is not formed in the interior, and the 1st and the 2nd organic 
wiring layer which were formed in both sides of said insulating 
substrate by carrying out the laminating of a resin insulating layer and 
the conductor layer, respectively, electronic parts, such as a 
semiconductor device connected to said conductor layer of said 1st 
organic wiring layer, — having — said electronic parts — said beer of 
said conductor layer of said 1st and 2nd organic wiring layers, and said 
insulating substrate — it is constituted so that it may connect outside 
electrically through a conductor. 

[0016] Moreover, the ceramic substrate which uses a ceramic as a base 
material can be used for the insulating substrate in the semiconductor 
device of this invention. 

[0017] moreover, the beer in the semiconductor device of this invention 
— some conductors [ at least ] — the shape of a grid — or it is 
arranged in checkers. 



[0018] moreover, the beer in the semiconductor device of this invention 
— the conductor forms the contact land near the outcrop to the front 
face and rear face of an insulating substrate. 

[0019] Moreover, the insulating substrate in the semiconductor device of 
this invention can form the substrate outcrop which does not form an 
organic wiring layer in the edge on the rear face of a table. 
[0020] Moreover, the 1st organic wiring layer in the semiconductor 
device of this invention forms the components connection electrode for 
connecting with electronic parts in the top face, and the 2nd organic 
wiring layer forms the external electrode for connecting with the top 
face outside. 

[0021] Moreover, the electronic parts in the semiconductor device of 
this invention can be equipped with a bump electrode, and bump 
connection can be made at the components connection electrode of the 1st 
organic wiring layer. 

[0022] Furthermore, the external electrode of the 2nd organic wiring 
layer in the semiconductor device of this invention can form a solder 
bump. 
[0023] 

[Embodiment of the Invention] Next, it explains with reference to the 
gestalt ****** drawing of operation of this invention. 
[0024] Drawing 1 is the sectional view of the semiconductor device for 
explaining the gestalt of operation of the 1st of this invention. As 
shown in drawing 1 , the semiconductor device in the gestalt of this 
operation two or more beer — while forming in a conductor 2 and front 
flesh-side both sides — beer — with the ceramic substrate 1 as an 
insulating substrate equipped with the contact land 3 connected to the 
ends of a conductor 2 the top-face (front face) side of this ceramic 
substrate 1 — forming — and resin insulating-layer 5A and wiring — 
with 1st organic wiring layer 4A which consists of a conductor 6 and 
resin insulating-layer 5B the underside (rear face) side of a ceramic 
substrate 1 — forming — and resin insulating-layer 5A and wiring — 
with 2nd organic wiring layer 4B which consists of a conductor 6 and 
resin insulating-layer 5B The components connection electrode 7 formed 
on 1st organic wiring layer 4A, and the semiconductor device 8 connected 
through a bonding wire 9 at the components connection electrode 7 (or 
solder mounting method), It has resin insulating-layer 5C which covered 
predetermined parts, such as a place where the external electrode 10 for 
connection with the exterior formed on 2nd organic wiring layer 4B and 
each electrodes 7 and 10 formed on 1st and 2nd organic wiring layer 4A 
and 4B are connected, here — beer — the contact land 3 connected with 




a conductor 2 is regularly arranged in on the table rear face of a 
ceramic substrate 1 — having — usually — the shape of a grid — or it 
is arranged in checkers, consequently, the semiconductor device 8 — 
wiring of the 1st and 2nd organic wiring layers 4A and 4B — a conductor 
6 and the beer of a ceramic substrate 1 — it will connect outside 
electrically through a conductor 2. 

[0025] first, beer — the table rear face of the ceramic substrate 1 
which has a conductor 2 and the contact land 3 — wiring — the 1st and 
2nd organic wiring layer 4A and 4B which consists of a conductor 6 and 
resin insulating layers 5A and 5B is formed. An alumina substrate with a 
thickness of 0. 2-2. 0mm is used for this ceramic substrate 1. This 
alumina substrate has reinforcement sufficient as core material, and 
highly precise beer hall (Bahia hall) formation is possible for it by 
metal mold processing or drilling processing by laser, and it is a 
comparatively cheap ingredient. If it is the ingredient which has such a 
property, it is also possible to use other ceramic material, such as 
nitriding aluminum and silicon carbide. 

[0026] Moreover, although the example using a ceramic substrate as 
construction material with little curvature was shown with the gestalt 
of this operation in order for 2nd organic wiring layer 4B by the side 
of the field of another side, i.e., a rear face, to perform circuit 
formation after forming 1st organic wiring layer 4A by the side of one 
field of a ceramic substrate 1, for example, a front face If the 
reinforcement of a base material is securable in the range in which 
wiring layer formation is possible, it can also use, the ingredients, 
for example, the resin material, other than a ceramic. 
[0027] On the other hand, the epoxy system resin or polyimide system 
resin which forms the organic wiring layers 4A and 4B and which is used 
as a build up substrate ingredient as resin insulating layers 5A-5C is 
used. A difference arises "Resemble the surface smoothness of the 
ceramic substrate 1 used as a substrate", and the thickness of the resin 
insulating layers 5A-5C is about 10-50 micrometers in general. Although 
beer hall formation of these resin insulating layers 5A-5C has methods, 
such as photograph beer processing and laser beam machining, it is 
performed at the same process as processing of the build up substrate 
generally said, moreover, wiring which forms the organic wiring layers 
4A and 4B — a conductor 6 forms copper foil with an additive process, 
and sets the thickness to about 5-20 micrometers. 

[0028] furthermore, the beer of a ceramic substrate 1 — although the 
conductor 2 is made into the structure of forming the contact land 3 in 
that upper part, it is because this structure absorbs the location gap 




of a conductor layer 6 which carries out a build up (laminating) and 
connection can be made certainly, the beer at the time of using a 
ceramic substrate 1 as an insulating substrate especially — refractory 
metals, such as molybdenum or a tungsten, are used for a conductor 2. 
[0029] Drawing 2 is the top view of the ceramic substrate in drawing 1 . 
it is shown in drawing 2 — as — this ceramic substrate 1 — a ceramic 
— a base material — carrying out — beer — a conductor 2 and this 
beer — the contact land 3 connected to a conductor 2 near the table 
rear face — the shape of a grid — or it is arranged in checkers. In 
addition, a part is available for this regular arrangement. 
[0030] In short, this ceramic substrate 1 has the advantage that it can 
standardize, while structure becomes easy, since only the function to 
connect two wiring layers formed in a table rear face is required. 
[0031] thus, beer — when a conductor 2 and the contact land 3 connect 
the substrate table wiring section and the substrate flesh-side wiring 
section, using selectively the contact land 3 which the ceramic 
substrate 1 formed regularly needs, a ceramic substrate 1 can be treated 
as a common member to two or more circuit modules. Moreover, on organic 
wiring layer 4A of a ceramic substrate 1, the components connection 
electrode 7 which mounts the electronic parts of semiconductor device 8 
grade is formed, and the external electrode 10 linked to the exteriors 
(other board substrates etc.) is formed on organic wiring layer 4B. 
namely, wiring pulled out from the contact land 3 on the rear face of a 
substrate — it can consider as the external electrode 10 by forming a 
land electrode in the location of arbitration using a conductor 6. 
Mounting to other board substrates is possible for this external 
electrode 10 by the soldered joint. 

[0032] However, although generating of the stress by the coeff icient-of~ 
thermal-expansion difference of a board substrate and a module substrate 
had become a problem when the land formed on ceramic substrate la and 
other board substrates were connected conventionally According to the 
structure of the gestalt of this operation, the stress which the organic 
wiring layers 4A and 4B which come to carry out the laminating of the 
resin insulating layers 5A and 5B generated can be absorbed, and high 
connection dependability can be secured also to connection with a board, 
since [ moreover, ] there is also no external pin which does not form a 
wiring layer in a substrate but is moreover vertically formed in the 
gestalt of this operation — as a semiconductor device — a 
miniaturization — and it can lightweight-ize. 
[0033] In short, the semiconductor device by the gestalt of this 
operation It has the semiconductor device carried in the ceramic 




substrate as an insulating substrate used as a core, the organic wiring 
layer formed in the bottom upwards on both sides of this substrate, and 
an upper organic wiring layer. To a ceramic substrate the beer with 
which the table rear face was combined and at least the part was 
arranged regularly — having a conductor — the conductor of a substrate 

- as the section — beer, since it is only a conductor and a contact 
land It can consider as the structure where the ceramic substrate itself 
was standardized, and can consider as a common member to a different 
product. Moreover, that a circuit pattern lengthens about, by entrusting 
an organic wiring layer, it is cheap and substrate development with a 
high degree of freedom can be realized. 

[0034] Drawing 3 is the sectional view of the semiconductor device for 
explaining the gestalt of operation of the 2nd of this invention. As 
shown in drawing 3 , the gestalt of this operation is the example 
applied to the small module, and while adopting the bump structure which 
can be miniaturized, the ceramic substrate 1 as an insulating substrate 
is to have formed the ceramic outcrop 11 which does not form the organic 
wiring layers 4A and 4B in that edge, in order to make it easy to divide. 
[0035] first, the beer which arranged the alumina ceramic substrate 1 
with a thickness of 0. 4mm in the shape of [ of 1mm pitch ] a grid — a 
conductor 2 and a table rear face — beer — it has the wrap contact 
land 3 for the conductor 2. the resin insulating layer 5 and wiring 
which become the substrate 1 used as this base from epoxy system resin - 

- the laminating of the conductor 6 is carried out and the organic 
wiring layers 4A and 4B are formed. In addition, about the insulating 
layer 5, in order to simplify explanation, it is made the bundle. 
[0036] the wiring circuitry layer formed in the interior of organic 
wiring layer 4A and 4B here, i. e. , wiring, — a conductor 6 — a table - 

- back — when it is the number of low levels which is about one -each 3 
layers, construction material of the substrate 1 used as the base can 
also be considered as glass epoxy material 

[0037] Moreover, organic wiring layer 4A forms in a front face the 
components connection electrode 7 which becomes an electrode land for 
making bump connection of the semiconductor device 8 with the bump 
electrode 12. wiring as a conductor layer with which build up formation 
of this electrode land is carried out although fine patternizing of 
about 100-micrometer pitch level is needed — these processings are 
possible for a conductor 6. 

[0038] Furthermore, although organic wiring layer 4B forms the external 
electrode 10 used as a land electrode, in order to raise mounting nature, 
it may supply solder beforehand, and may form the solder bump 13. It is 




more efficient to have edited two or more substrates and to consider as 
a set substrate, when carrying out by a small module assembling like 
this example. 

[0039] In the gestalt of this operation, since division of a substrate 1 
is attained by removing the perimeter 5 of a semi-conductor module, i. e. , 
the resin insulating layer of an edge, and forming the ceramic outcrop 
11, even when the module itself becomes small, it can let an assembly 
process pass with an edit substrate. Application of the laser scribe 
method which irradiates laser light and forms a **** part groove is 
possible for division of the actual substrate 1. In addition, since it 
does not need to generate the substrate crack in a before process since 
the laser scribe method can be performed at the process after ending a 
substrate production process and an assembly process, and it can 
moreover set a scribe line as arbitration, it can respond also to 
production of the module of small quantity many forms. 
[0040] moreover, the beer of the ceramic substrate 1 which serves as 
core material also in the gestalt of this operation — a conductor 2 — 
alternative — using it — wiring of the organic wiring layers 4A and 4B 
— the beer which connects with a conductor 6 and is not used — a 
conductor 2 is left in a substrate 1, not making connection with wiring 
layers 4A and 4B. By considering as such structure, the ceramic 
substrate 1 used as core material can be made into the Standards 
Department material, and pattern formation of the circuit wiring can be 
carried out to the organic wiring layers 4A and 4B formed in the front 
flesh side of a substrate 1 as a build up layer. 
[0041] In short, the semiconductor device by the gestalt of this 
operation It has the semiconductor device carried in the ceramic 
substrate as an insulating substrate used as a core, the organic wiring 
layer formed in the bottom upwards on both sides of this substrate, and 
an upper organic wiring layer. To a ceramic substrate the beer with 
which the table rear face was combined and at least the part was 
arranged regularly, while having a conductor Also in case bump 
connection of the semiconductor device is made on a substrate by 
preparing a bump electrode in a semiconductor device and preparing a 
solder bump in an external electrode, the stress to a connection can be 
eased and high connection dependability can be acquired. 
[0042] Furthermore, various kinds of modifications other than the 
gestalt of two operations mentioned above are possible, namely, the beer 
of a ceramic substrate 1 — the condition which maintained the 
regularity of arranging so that the size of the package as a 
semiconductor device may be limited depending on an application and it 




may arrange only to a periphery in the package although the conductor 2 
said the shape of a grid, and that it arranges regularly in checkers — 
it is — beer — a conductor 2 can also be arranged, this beer — a 
conductor — wiring in an organic wiring layer at the same time giving 
regularity to arrangement raises the versatility of a substrate — a 
conductor — a design will be made easy. 

[0043] moreover, beer — the contact land 3 formed in each **** both 
ends of a conductor 2 has the effectiveness in the shape of a grid of 
for example, 1mm pitch as 0. 4-0. 6mm of diameters phi of a land being 
circular, however, the configuration of this land 3 — beer, such as a 
square and an ellipse form, — it can be set as arbitration by 
arrangement of a conductor etc. This land 3 may serve as an alignment 
mark, and may actually change a land configuration or size periodically. 
When ceramic substrate ** is used especially, since formation of the 
conductor pattern in an organic wiring layer is performed by printing, a 
conductor pattern can be formed in the location of arbitration. For this 
reason, patterns, such as an alignment mark by the conductor, can be put 
in between the contact lands 3, and it is convenient. 
[0044] 

[Effect of the Invention] As explained above, the semiconductor device 
of this invention the organic wiring layer which standardizes the 
insulating substrate used as core material, especially a ceramic 
substrate, and is formed in the front flesh side of the substrate — 
multilayering, since each function can be utilized by considering as 
easy build up (laminating) structure While being able to realize the 
circuit module which raised the dependability of connection while 
lightweight [ small and ]-izing and in which a many pin~ized (high 
integration) response is highly precise and possible and making 
substrate development costs unnecessary moreover, it is effective in the 
ability to lower the whole cost. 

[0045] moreover , the beer with which the standardization array of the 
semiconductor device of this invention be carried out at an insulating 
substrate — a conductor — have — the beer — length **** of a circuit 
pattern become easy and be effective in the ability enlarge the degree 
of freedom of the Pan design inside a circuit module by make an organic 
wiring layer into build up ( laminating ) structure , while connect a 
substrate table flesh side , use the required part of a conductor 
selectively 



[Translation done. ] 




* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the semiconductor device for 
explaining the gestalt of operation of the 1st of this invention. 
[Drawing 2] It is the top view of the ceramic substrate in drawing 1 . 
[Drawing 3] It is the sectional view of the semiconductor device for 
explaining the gestalt of operation of the 2nd of this invention. 
[Drawing 4] It is the sectional view of the semiconductor device for 
explaining a conventional example. 
[Description of Notations] 

1 Ceramic Substrate 

2 Beer — Conductor 

3 Contact Land 

4A, 4B Organic wiring layer 

5, 5A-5C Resin insulating layer 

6 Wiring — Conductor 

7 Components Connection Electrode 

8 Semiconductor Device 

9 Bonding Wire 

10 External Electrode 

11 Ceramic Outcrop 

12 Bump Electrode 

13 Solder Bump 
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[Drawing 2] 
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